From genes to proteins: in vitro expression of rickettsial proteins.
The availability of the complete genome sequences of several organisms allows the comparative analysis of genomes, a branch of bioinformatics known as genomics. With this approach, much can be learned about the biology of organisms that are difficult to culture, even when few, if any, of their proteins have been isolated and studied directly. We have focused our interest on Rickettsia conorii, an obligate intracellular bacterium responsible for Mediterranean spotted fever, a disease endemic in southern Europe. While bioinformatic annotation of the complete genome of this bacteria has allowed identification of 1,374 genes, a large number of them remain functionally uncharacterized. The final goal of many experiments in molecular biology is to use biological systems to synthesize the protein encoded by the gene being studied. Because three-dimensional structures are more resilient to evolution and change than amino acid sequences, structure determination of some open reading frames should also exhibit structural similarity to previously described protein families. We have thus initiated a systematic expression and structure determination program for the proteins encoded by rickettsial genes of interest. We have cloned different genes of R. conorii by recombinational cloning (GATEWAY), Invitrogen) a method that uses in vitro site-specific recombination to accomplish a directional cloning of PCR products and the subsequent automatic subcloning of the DNA segment into new vector backbones at high efficiency. The constructions in p-Dest17 yielded several clones able to express recombinant proteins with a C-terminal histidine tag. Expression of corresponding proteins was then performed using a cell-free protein expression system (Rapid Translation System, RTS, Roche Diagnostics). The recombinational cloning approach coupled to RTS provides an approach to rapid optimization of protein expression and is very useful to express rickettsial proteins. Moreover, this system is able to overcome some of the limitations encountered with rickettsial proteins highly toxic for E. coli or insect cells.